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IN THE CLAIMS: 

, (C„r««.y An»»d«i) A me4><xi of fcming senu«,nd«:,or devices having 

region; 

formingapilottreoohatalocaioDinthehighvoltageregion; 

«^ ^ bo«o,n «»ch V-aving a .op a. sob,un«ally *e same leve. as a boUom s^«.e of 
Cpr«.e..a„d^e„pP^«eoc.havi.ga»iderwia..^*a,of*e.»«o.»eneK. 

&™ing a field isolation layer filling U.. bottom tteneh and the upper trench. 

2 (Previously presented) The method as claimed in claim 1, »he«»n 
co,«=„,rentl, forming the upper uenoh and bottom trench comprises: 

forming a trench mask layer on d,e semiconduc»r subs^tc hav,ng the pjo, »nch. 
6,rminganopeningeKposlngthepilo.tre.chandaprede.e.mi.«d.eg.onof^ 

semiconductor substr*. at both sides of.be pilo, «nch by pattemmg flte «ench mask Uyer. 

forming th. upper »nch «.i *e bo«om trench by anisotropically etching 4e exposed 
bottomsu,faceof.hepilo.«nch««ithesemicondu«orsub.t.«e. 

wherein die upper «nch has subs»tially *e same »id«. as d« openmg and U« 
bottom ttencb has sub«antidly«« same widU. as the pilot Bench. 

3 (p,evio».lypr.sen..d)Tl«meau»iasclaunedinclaim2,ftu.hercomprisin8 

^ a channel s«.p impurity-dop«l region in d» semiconductor substra^ apart from *e 
IZmsurfi.cofd»pilo...enchv^thap«de.ermin.daep*.whereh..hebo«»surf^of 

a« bottom trend! is in contact «ith the channel s«p unp«ri.y-doped region. 

4 (Previously presenred) The med.od as claimed in claim 3, therein the pilot 
«„ch has sobstantially fl„ same «idm as the cham.el s*,p impuri^-doped regton. 
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5 (Previously presented) The method as clain^ed in claim 4, wherein forming 

the pilot trench and the channel stop impurity-doped region comprises: 

forming a pilot trench mask layer on the semiconductor substrate; 
formingapilottrench opening exposingapredeterminedregionofthe semiconductor 

substrate by patterning the pilot trench mask; 

forlLg the pilot trench by selectively etching the exposed semiconductor substrate. 

forming a channel stop impurity-doped region in the semiconductor substrate apart 
from the bottom surface of the pUot trench with a predetennined depth by implantmg 
impurity ions using the patterned pilot trench mask layer as a mask; and 

removing the patterned pilot trench mask layer. 

6. (Previously presented) The method as claimed in claim 3, wherein the pilot 
trench has a wider width than the channel stop impurity-doped region. 

7. (Currently Amended) The method as claimed in claim 6. wherein forming the 
channel stop unpurity-doped region comprises: 

fonning an ion-implantation mask layer on the semiconductor substrate havmg the 

Tming an ion-implantation opening having a narrower width than featof the pilot 
trench and exposingabottom predetennined regionof the pUottrenchby patterning the ton- 

implantation mask layer; 

forming a channel stop impurity-doped region in the semiconductor substrate apart 
from the bottom surface of the pUot trench by unplanting impurity ions using the patterned 
ion-implantation mask as a mask; and 

removing tiie patterned ion-implantation mask. 

8. (Previously presented) The method as claimed in claim 2, wherein forming 

the field isolation layer comprises: 

forming a field insulator filling the upper trench and the bottom trench on a surface of 

the semiconductor substrate; 

planarizing the field insulator until the patterned trench mask layer is exposed; and 

removing the exposed trench mask layer. 
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9 (Currently Amended) The method as claimed in claim 1. wherein 
.rr.ntW forming the upper trench and the bottom trench comprises: 

jSjaaffitegioii of the pilot W"*^ 

10 (Origin^) The m«ho<i as claimed in claim 9, &«her comprising totming a 
channel st'op impurity-doped region in the ,emiccnduc«,r substrate under the bottom trench^ 
^ JbotLm surface o, the b^totn trench is in contact ^.h the channel stop « 

doped region. 

1 1 (Cun^ntly Amended) The method as claimed in claim 9, wherein the pUot 
trench has an identical or wider width than thatof the channel stop impurity-doped region. 

12. (CurrenUy Amended) A method of forming semiconductor devices havmg 

field isolation layers in trenches comprising: 

providing a semiconductor substrate having a first region and a second region; 
forming a pUot trench in the second region; 

forming in a single step, a first trench in the firs, region and enlarging the pilot t.e»h 
,0 form a second trench composed of ^ upper trench and a bottom trench a. bottom of th. 

Tm!LT! firs, field isolation layer filling «,e firs, trench and a iecond field isolation 

layer filling the second trench, _p „p 

v^erein the ftstttench and fl» upp« trench h«-e idendcal depd. from a surface of 

fl^semico^inctor substrate ...d the ..pper trench h.sa»iderwidthth«,!to^^ 

trench. 

13. (Previously presented) The method as claimed in claim 12. wherein forming 
the first trench and the second trench comprises: 

forming a trench mask layer on the semiconductor substrate havmg the pilot trench. 

patterning the Ixench mask layer to form a first opening exposing a predetermmed 
«gion of the semiconductor substrate at the first region and a second opening exposing the 
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pilot trench n Hie second region; and ,,h,„ii„t 
.nisotropicn, etcW«g a» soniconductor substrate »d abottom snrface of thepJot 
tre^h exposed by ^.fixs. opening and the second ap«nng to fottn the fcsttrench and the 

second trench, . , 

wherein the upper trench has substantially the san.e width as the second openmg and 

the bottom trench has substantially the same width as the pUot trench. 

14 (Previously presented) The method as claimed in claim 12, wherein after 
forming the pilot trench, the method further comprising forming a chamiel stop impurity- 
doped region in the semiconductor substrate apart from a bottom surface of the pilot trench 
with a predetermined depth, wherein a bottom surface of the bottom trench is in contact w.th 
the channel stop impurity-doped region. 

15. (Previously presented) The method as claimed in claim 14, wherein the pUot 
trench has substantiaUy the same width as the channel stop impurity-doped region. 

16. (Previously presented) The method as claimed in claim 15, wherein forming 
of the pilot trench and the channel stop impurity-doped region comprises: 

forming a pUot trench mask layer on the semiconductor substrate; 
forming a pilot trench opening exposing a predetermined region of the semiconductor 
substrate at the second region by patterning the pUot trench mask layer; 

, forming the pilot trench by etching the exposed semiconductor substrate; 

forming a channel stop impurity-doped region in the semiconductor substrate apart 
ftom a bottom surface of the pUot trench with a predetermined region by implanting impurity 
ions using the patterned pilot mask layer as a mask; and 
removing the patterned pUot trench mask layer. 

17. (Cimently Amended) The method as claimed in claim 14, wherein the pilot 
trench has a wider width than fegt^ the channel stop impurity-doped region. 

18. (Currently Amended) The method as claimed in claim 17. wherein forming 
the channel stop impurity-doped region comprises: 
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forming an ion-implantation mask layer on the semiconductor substrate having the 
pilot trench; 

forming an ion-implantation opening having a narrower width than thaLof the pilot 
trench and exposing a predetermined region of a bottom surface of the pilot trench by 
patterning the ion-implantation mask layer; 

forming a channel stop impurity-doped region in the semiconductor substrate apart 
from a bottom surface of the pilot trench with a predetermined depth by implanting impurity 
ions using the patterned ion-implantation mask layer as a mask; and 

removing the patterned ion-implantation mask layer. 

19. (Currently amended) The method as claimed in claim 12, wherein-forming the 
first trench and the second trench comprises: 

forming ^flie first trench at a predetermined region of the semiconductor substmte at 
the first region and an tteupper trench at a predetermmed region of the semiconductor 

substrate at the second region; and 

forming a-the bottom trench by selectively etching a predetermined region of a bottom 

surface of the upper trench. 

20 (Original) The method as claimed in claim 19, forther comprising forming a 
chamiel stop impurity-doped region under a bottom surfece of the bottom trench, wherein the 
bottom smface of the bottom trench is in contact with the chamiel stop impur.ty-doped 
region. 

21. (Original) The method as claimed in claim 20, wherein a width of the bottom 
trench is equal to or wider than that of the channel stop impurity-doped region. 

22. (Currently Amended) A method of forming semiconductor devices having 
fiftH oxide s layers intrenches comprising: 

providing a semiconductor substrate having a first region, a second region and a key 

region; 

forming a pilot trench at a predetermined region of a semiconductor substrate at the 
second region and an initial key trench at a predetermined region of the semiconductor 
substrate at the key region; 
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forming a trench mask layer on a surface of the semiconductor substrate having the 

pilot trench and the key trench; 

patterning the trench mask layer to form a first opening exposing a predetermined 
region of the semiconductor substrate at the first region, a second opening exposing the pUot 
trench and a predetermined region of the semiconductor substrate at both sides of the pUot 
trench the second region and a key opening exposing the initial key trench and a 
predetermined region of the semiconductor substrate at the key region; 

anisotropically etching the bottom surface of the pilot trench and the exposed 
semiconductor substrate to form a fust trench at the first region, a second trench composed of 
an upper trench at a surface of the semiconductor substrate at the second region and a bottom 
trench at a bottom surfece of the upper trench, and a key trench composed of an upper key 
trench at a surface of the semiconductor substrate at the key region and a bottom key trench 
at a bottom surface of the upper key trench; and 

formmg a first field oxide laveru i the first trench, a second field oxide layra in the 
second trench and a key field oxide laygr in the key trench, 

wherein the first trench, the upper trench and the upper key trench have identical 
depths fi-om a surface of the semiconductor substrate, the upper trench has substantiaUy the 
same width as the second opening and the bottom trench has substantially the same width as 
the pilot trench. 
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